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CHRISTOPHER JEAN & ASSOCIATES, INC.

ACOUSTICAL TONSUTLTING BERVICES

SUMMARY

This revised analysis has been completed to determine the exterior and interior noise
exposure and the necessary mitigation measures for the proposed Indoor Shooting Range project
located at 14542 Beach Boulevard in the City of Westminster A list of requirements and
recommendations is given in the following summary. Details are discussed in the body of the
report.

A REQUIRED NOISE MITIGATION

The project can be made to comply with the City's Noise Ordinance impact corrected
daytime exterior and interior noise limits as long as the following mitigation measures are
incorporated into the proposed building improvements:

(1) All exterior access doors shall be special door assemblies (door and frame)
laboratory sound rated at least STC 58

(2) The existing roof shall be closed up using minimum 5/8" plvwood and built-up
roofing.

(3) The project shall specifv rooftop mechanical equipment with source noise levels no
higher than 80 dBA at a distance of 10 feet.

4) Acoustical screen walls at least six feet high shall be erected around each rooftop
mechanical unit.  Such walls shall be constructed of solid panels of minimum 3/4"
plvwood. 18 gauge corrugated steel. stucco on frame or any material with a
surface weight of at least 3.5 pounds per square foot

(5 The project shall not operate after 10 PM or prior to 7 AM

P. O BOX 2325 « FULLERTON, CALIFORNIA - 92837
PHONE 714-805-0115 =
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B PROJECT DISCLOSURE

The City's Noise Ordinance limits represent minimal acceptable standards.  Strict
compliance with the Noise Ordinance limits does not guarantee or even imply that project noise
sources will be mitigated to inaudibility. Compliance with an exterior noise limit of 55 dBA L25
means that project noise will remain clearly audible at the nearest residential properties
Compliance with an interior noise limit of’ 30 dBA L08 means that project noise will remain
audible on the interior of the nearest residential buildings.

Do not misrepresent the degree of project noise isolation as anything more than simply
meeting City code during any phase of this project. Never. ever. use anv form of the term
“Soundproof” to describe any portion of this project.

[
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TABLE 1

APPLICABLE NOISE ORDINANCE CRITERIA (1)

ALLOWED NOISE LIMITS

EXTERIOR INTERIOR
DURATION SYMBOL DAY NIGHT DAY NIGHT
30 minutes in hour L350 55dBA  55dBA - --
15 minutes in hour L25 60 dBA 60 dBA -- --
5 minutes in hour LOS 65 dBA 65 dBA 55dBA 45 dBA
I minute in hour LO2 70 dBA 70 dBA 60 dBA S0 dBA
Anytime in hour Lmax 75dBA 75 dBA 65dBA 35 dBA

In addition to the Table | base noise limits. the Noise Ordinance specifies that the allowed
noise limits be reduced S dBA whenever the offending noise source contains impact noise.
Additionally, the Noise Ordinance specities that whenever the existing ambient noise environment
exceeds the Table | noise limits, then the ambient noise levels/durations become the allowed

limits.

The project does not propose to operate prior to 7 AM or after 10 PM so only the davtime
noise limits apply

30  EXISTING AMBIENT NOISE LEVELS

An ambient noise measurement was performed mid-morning at the east property line of
the site. The measurement record is attached as Exhibit 4. Measurements are conducted using a
Bruel & Kjaer Model 2209 Precision Sound Level Meter, a Bruel & Kjaer Model 2306 Portable
Level Recorder. and a Larson-Davis Model 700 Integrating Sound Level Meter The existing
daytime noise levels reported from the measurement are listed in Table 2 on the tollowing page.
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TABLE 2

MEASURED DAY TIME AMBIENT NOISE LEVELS AT THE EAST
PROPERTY LINE OF THE PROJECT SITE

DURATION SYMBOL  MEASURED ALLOWED
30 minutes in hour L350 49 dBA S5 dBA
15 minutes in hour .25 51 dBA 60 dBA

5 minutes in hour LO8 52 dBA 65 dBA

| minute in hour Lo2 55 dBA 70 dBA
Anytime in hour Lmax 62 dBA 75 dBA

Table 2 shows that none of the measured ambient noise levels exceeded the allowed

exterior noise limits. Thus, ambient noise level corrections are not appropriate for this project

40

DESIGN NOISE LEVELS

41 GUNSHOTS

The dominant project noise source will be guntire inside the shooting range. The
project floor plan shown on Exhibit 5 shows that there will be 14 target lanes available A
worst case scenario would assume that all 14 lanes are occupied simultaneously
throughout a single hour. Assuming each shooter discharges 200 rounds in an hour, a
total ot 2.800 rounds would be spent in that hour. Assuming each discharge produces
sound for a quarter of a second, 2.800 consecutive discharges would create 11 7 minutes
of noise in the hour. Thus, the project will need to comply with the L25 (15 minute)
impact corrected exterior noise limit of L23 = 55 dBA.

Field noise level measurements were performed using a Larson-Davis Model 700
integrating sound level meter just outside the building at the Firing-Line indoor shooting
range located at 17921 Jamestown Lane in the City of Huntington Beach. These
measurements recorded the maximum noise levels created by a single 357 Magnum pistol.
This weapon was found to produced maximum noise levels of 32 dBA just outside a blank
concrete wall (no doors or windows) and 75 dBA just outside a steel swing door and a
steel roll-up door  Assuming all 14 lanes of the proposed project are occupied with
shooters using similar weapons and expending 2,800 consecutive rounds in one hour, the
resulting cumulative noise levels would be 52 dBA L25 just outside the blank concrete
wall and 75 dBA L25 just outside the access doors.
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42  ROOFTOP MECHANICAL UNITS

The project will install two roottop HVAC units and two exhaust tans on the roof
of the existing building. As the system design is still in tlux, svstem noise levels are not
known at this time. However, typical rooftop mechanical units don't often produce noise
levels exceeding 80 dBA at a distance of 10 teet. The air handling units will be installed
above the firing lines toward the west end of the shooting range The exhaust fans will be
installed above the targets at the east end of the building. The rooftop units will be
assumed to be located at least 10 feet from the north and east edges of the building roof
Assuming four rooftop units, all producing 80 dBA at 10 feet and positioned as described
above. the worst case noise levels at the nearest residential uses will be 77 dBA to the
north. 74 dBA to the east. and 62 dBA to the south. As these units could operate
continuously throughout an hour. and part of the project noise will consist of impact
sounds. the rooftop mechanical noise must comply with the impact corrected 50 dBA L30
noise limit at the nearest residential uses

STRUCTURE NOISE REDUCTION

The project building consists of 8 1/2" thick tilt-up concrete walls, steel doors and a built-

up root over plvwood sheathing This is similar to the building housing the Firing-Line shooting
range except that the project building exterior walls are 8 5 inches thick versus the six inch thick
walls of the Firing-Line building. Thus. the project building would be expected to produce noise
reduction levels at least as high as the Firing-Line building. This means that the project building
would also be expected to reduce worst case shooting noise to 32 dBA L25 just outside the blank
north wall and 75 dBA L25 just outside the east and south walls where access doors occur.

60

MITIGATION

61 INTERIOR TO EXTERIOR NOISE REDUCTION

The existing building structure will produce sufficient interior to exterior noise
reduction to meet the impact corrected exterior noise limits on the north side of the
building (52 dBA L25) and at the nearest residential uses south of the site (54 dBA L25).
However. project noise at the east property line could be as high as 70 dBA L25 due to
the acoustical leakage through the various access doors. An additional 25 dBA of interior
to exterior noise reduction will be needed at the east property line Laboratory testing has
shown that the existing concrete walls should produce a Sound Transmission Class (STC)
rating of 38. Thus, replacing the various existing access doors with door assemblies (door
and frame) sound rated at least STC 58 will reduce project noise levels at the east
property line to below the impact corrected daytime limit of 35 dBA L25  Such doors are
available from Industrial Acoustics and others. If the opening with the existing roll-up
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door is retained. the roll-up door may have to be replaced by some type of swinging door
in order to get the required STC 58 rating The sound rated door manufacturer should be
consulted regarding the available door types

The existing project building includes two air vents in the middle of the roof
structure  These will need to be closed up in order to maintain maximum interior to
exterior noise reduction through the existing roof assembly

6.2 ROOFTOP MECHANICAL UNITS

Roottop mechanical noise will be as much as 27 dBA over the impact corrected 50
dBA L30 daytime noise limit to the north. 24 dBA over the limit to the east and 12 dBA
over to the south. Significant noise reduction will be necessary. The short parapet around
the edge of the roof will provide some level of shielding of the roottop equipment to the
north and east. Roof parapet shielding calculations contained in Appendix 1 show that the
roof edge and short parapet will provide at least 15 dBA of noise reduction to the north
and at least 8 dBA of reduction to the east but no noise reduction to the south. In addition
to the existing rooftop parapet, acoustical screen walls can be erected around each rooftop
unit to further shield the various residential uses. Wall height calculations are attached in
Appendix 2 show that screen walls at least six feet high will provide as much as 17 dBA of
additional reduction to the north. 15 dBA to the east and 12 dBA to the south The
combination of the rooftop parapet and screen wall at least six feet high around each
rooftop mechanical unit will reduce the combined rooftop mechanical noise to no more
than 47 dBA L30 to the north, 50 dBA L350 to the east and 50 dBA L50 to the south. All
of the mitigated rooftop mechanical noise levels will comply with the impact corrected 50
dBA L350 daytime noise limit.

The required acoustical screen walls shall be constructed of solid panels of
minimum 3/4" plywood. 18 gauge corrugated steel. stucco on frame or any material with a
surtace weight of at least 3 5 pounds per square toot.

PROJECT DISCLOSURE

The City's Noise Ordinance limits represent minimal acceptable standards  Strict

compliance with the Noise Ordinance limits does not guarantee or even imply that project noise
sources will be mitigated to inaudibility. Compliance with an exterior noise limit ot 35 dBA L25
means that project noise will remain clearly audible at the nearest residential properties.
Compliance with an interior noise limit of 50 dBA LO8 means that project noise will remain
audible on the interior of the nearest residential buildings

Do not misrepresent the degree of project noise isolation as anyvthing more than simply

meeting City code during any phase of this project Never, ever, use any form of the term
“Soundproof™ to describe any portion of this project
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APPENDIX 1

ROOF EDGE PARAPET

SHIELDING CALCULATIONS

P O BOX 2325+« FULLERTON, CALIFORNIA « 92837
PHONE 714-805-0115



L]
N

HOOTING

g

NDCCR

&

.

8]

o e
-0
B
=+ f4
e
0>
4 1l
[£3] |
ot}
[:] [1]
)0
[Siles
i g
OO0
tn oy

1

N b e s
i

SVATION

)

—

—
il o
E

iy

—
o

i

i

e

Vi

— =
|
e

§3]
=4
(x.
(8
1,
{1

L

W

1

1

gt
1
0
(& ]
[ swey
S
v
NSRS
fa]
I
I



SOINT SOURLCE BARRIER REDCCTICR, WALL RelGHT Vix
50 FI. SCURCE REFERENCE LEVEL.. .= 88
PRCIECT. ... INDOOR SHOQOTING RANGE
DESCEIPTICN. .RCOF PARAPET SHIELLING
T SR S s N
BOURCE: BELEE o v vs vo ne 5
SQUREE ELEVATION. o, +. «u 15
RECEIVER ELEVATION. ... 0
SARRIER ELEVATION...... 15
RECEINER fdEIGHT i oo 0 B
DISTANCE TO Z0QURCE: .. .. 10
R -~
Z

CDISTANCE 70 RECEIVER..
NOTSE LEVEL AT Rﬂﬁh—-7rR

B e N

[

=
@)
93]
e
]
£
b
R
b

- A R e S
T LB AN Lk
— - - —— s

I e AL ps



CUCTIGHN,

—_—

-

Re

BARRIER

P —
SCURCE

b e v R
Pl PTG, Qe

tn

TEN: vwomin

Il

IAT

!

LE

CE E
VER
LEE

f

1'_2

[N oG

—r
o

s5C
REL

L
v

Noe e e .

ATION

Y

F2Y

B

-
fasl ot

A

m

| 83]
)
11

()
93]

DI STAN

——

—_—

N



CHRISTOPHER JEAN & ASSOCIATES, INC.

ACOTSTICAL COXSTLTIXG SERVITES

APPENDIX 2

ROOFTOP MECHANICAL UNIT ACOUSTICAL SCREEN WALL

SHIELDING CALCULATIONS

PO BOX 2325 « FULLERTON, CALIFORNLA < 92837
PHONE 714-805-0115



PROJECT......INDOCR SHOOTING RANGE

DESCRIPTION. .ROCFTOP EQUIPMENT SCREEN WALLS
SOURCE HEIGHT .« «vvmawawa 3
SOURCE ELEVATICN....... 15

RECEIVER ELEVATICN..: .. 0

RECEI =
ELEVATIONG v« s 15
HEIGET.: - . =
0 SOURCE 2
T0 RECEIVER... 1B
LEVEL AT RECEIVER W/T BARRIEER........... Pl

M
N
(B2Y
o

")
ur -
(SR SO I

\D

(8 8]
u
(3]
01

o))
o8}

'rj
(S
wd w B
o
in

3%
(LS S 0, YRNG [V Y § BT S o8
it
I‘»\ﬁ
4

(84
1o

G.05 £8.5
FN 0.C048
1.8 £7.1 57.1
EN C.I323
2.0 64.8 £4.8
FN 0.4542
3:9 £2.4 £2.4
=N ;2957
4.0 60.4 60 .4
N 1.76z27
5.0 58,85 8.5
EN Z.7437
z,0 57.5 57 .E
=N 3.,5278
&.
5
8
5
s

Pl e (ol A L

he. IR |

~J
b

—
-

b

3

ad

]

3

Ll

(93}

[

(0

Lad

(811

A\

Y

(93]

il

(B2

0



JCTION,
LEVEE: ¢ &5 w s

i

REDU

REFERENCE

RCE

Fi]

~
(-

e [ ™ 0 v ™~ i ™ ™~ R 0
i . - . . - . . - . . .
[ (e} (98] O ) - ) s N ~ uy Iue]
F I i r =) - 14 v i
v
[ | P S L [} N 1 ] Iy [ 28
D ol . : . . . . . . . . .
= (92 (S ™~ (] (& 4] g} =3 ) i e [}
-+ 0 0 " L LN Lo (5] mn i) B8 L0
[,
[1}
) 377 |
£x
44
I,
{1
)
¢l L o>
vbCr e 0 U e =
P o 1
N T £
. T T ) (] ) (8] (] — = o N ™ —
P N | (&) L) ™ 0 2 4] (@3] ™ £ 1)1 ™ <
P S 1 N B | O A O™ WIN OWHRHWMDHO- N OD™ ey
O A 4 e | SR I o B AL e B © IR U B AR ¥ 4 SR S ¢ S €Y
(O L) L A 5 T 5 e o I ¥ o R i I ST PO S
o O - gy 1 W OWOWOWODLW OUW o110 00 0 =pwy e~
OB Q)
Vel B O ) [
B2 el 190 e
ef [ [ 11
ve o] il O O ]
[ £ 60 R s GO SV BTN 6 8
vl 83} e
e (1 fr, [ L) [
(RIS v £4 N G I GO SR
3 e S e I
[ .?m [¥3] a1
[y fud o fed Lo fotn el 2R 0 ] 3 (] [ (o - (] € [ (=)
W L) Uy e yool A . . . . ’ v . v : 2 )
O el Moy O off [l _..rw._*N;_N“..:w\..q..\.._:v..ﬁ,Nq/,ww.:wu.GJNa.uN
[ AR I I G el o f1, lr. T1, [, {1, 1, 138 T, L1, [EEE



LR IASLE

2

Ty
\

e ey

BUCTI

-

RE

ER

| ad

SOURCE BARRI

e
| <GNP

3] L] o N [84] il (21 ™ 1

m = (5]
- . . . 4 : . . " : i :
b o (e} 1 r~ h 3 [{a} n (6] 0
fa 1 = | i [ i
(0]
o (5] L] (b)) n N h | e N Lo (48]
Y% . | . . . - 4 A = . % . .
s LXa] AXe] (] ) W () N [ [ 5] -
[ L%l QO w0 tn L0 1 e g} e B S
s -
o 1 4
(=] 12
5 PN 3
O = .
W 5
v 9
il (B4 .
. (53] [ 5
. 1] o Il
(] b
2 ap fx;
. mm n
. ] \.M
| i (1)
{1 (N [1]
hee == (&)
ful =0 LN 78} 1N ~.
Bl F-t bt g o d O o d Ly 0y g <
QD
(1] O Y e o om e w0
] Lo § & B < moe & o2 )
i w) - (5] (o] o 08 0 o L0 [d4] (& " [9%)
L] ST & & [6) ™~ " o r~ 52 op e 3
4 oA I I I o O QOO OD@NWNU AN 0> WO W
(1l QEr » w3 e oa Il =R I v I I T4 IS B NS o SPUN < s SR s S
€8 Ok = ~Os QW R L e o Vo N 44 T o B s I S \ R o SR S
[1] MNO -0 ~idm WO QD DA DD O D O U e WD O P e e e g\
Y, =) 0 B B 0 L)
B s/l B L O ) B
[} R S SRR I O I
(@] o b e I v e
[y, s M e 1) OO
5 LRGP N S I 1) [ 411 B B S & B ST €14
O s 2] ] (1] o
w s [T oo rx. 1l {11 [dd
1 ofy [ed ¢x: fxf € () o}
. L v abl bl 0> D] = 37 02 fe
[ [e] v O 00 b0 b4 el a1, 1] g
[EH Py D) oy ooyl 40 (o U v £9 = L 3 C ) (] <) w 5 [ '
O Wy L)y O Uy Uy vy vl f . . . ; 3 i . . " .
[} kOO I el O el [1] O AR I S A L = ARE (A S I AR VTR~ A 2 S S S 2
1) (a (Y oy Mo (Y () =L [z, It (£ [, Ir, l1, [N Lt f1, fra et 1,



] ) [} W < =g 134] 0 (] [ w
il . . 3 . - . a E 2 : %
by (] (o] € W () I | R4 - W [=
= A i o4 v rd of
-
IR I~ ™~ [ I o & 5 o r- r- M
(§4) . . . . . . . . " . .
™ ) ] i b [ < ol [ L4 i
L4aj (V8 o L4 A L5 mn < e skl it
i .
) .
| .
el .
[1] .
1] e
[SalNe B!
O =i
N ) (
44
i -4 e
o mn
(D [x] . .
= e (@)
by o tn O
Eivim ot A n w s
i AT
du [ — . . . . a -
1 B L £ 1
193] S () 0 L = (@] qe] 0 ~ LN (& (&Y}
[ T T o SOl (&) [t 25 ol M 91 o O i W (63
(G R I 13 6 OO O OmMN™M AP PR NN oD
(BN LS BN e | A = B - T IR TR AN Vs S S ey S M
O » - OF - S0 A0 BCRTAS T T RN &V MR o SN o SR S Ve S T S,
OQ 2O - xmao MO CY D D LD ) D LD U D U e g (N e s e o)
0 O B B T
SN ¢ IS N I ol @ T Y
A G Y S W G 0 B A
R R N €3 e o
et ed e U O I e T o
(G S [ e I o o B S 6
LRI £ R | [1] o
= b IS e L1} (1] [l
A el wy il O () )
3_‘_:_:_VEV“\_.\ 1
[l gy, T L) vvd b4 e, 6L (1 i,
U TR SO ST 4 N Al £ B S SN O v LY 3 Lo (o (& (] o [ &) 7y o 3
QUi DU MW U vk - . ¢ # £ . : . . . .
0 Il O 1) Ll el 1] btob s 0 €T [1] WEm o E e e A e N D B2 ey S gy d2n =
a0y Uy In oy 0oy (M () L i s {1, It I, Ity Iz, [t I L [1, [EFRI I P



o ] Lk v d 78! N M L [ & W

—l 3 . A . 5 " . w . . +
[ <2 €3 [ () ¥4} <y o = n 0 fox
F+ | | 1 = —i el L = Sl
I
!
[
P [
m g
S o M o i By 10 - O - €5 ¢ on
[ A0 bl . . . . . . - . . . .
S e vt i T [¥¢] ] vt h r~ gy iy o
IS . Es it A ASQ) [13) (B} i = P g o -y
o .

' 2
Pt if) .

il e . §
Y] e -
bt . &1 .
1l 1w =
14 SO I Vs

| &
3 i [1]
P10 5 [1]
[ I1l g
I (G

T N

~- 1 . £

S by ﬁm {1
Qv b
[ A §3 ] e o . :
B4 s €3
[P I §3| by ) Lt 1 ™~
b I | Sl S B AL URT [ o RS B U BV W e
Qo Crad
xl 1 [zl ooy U Y
o ) N 2]

i ...\u (¥} 3 . N . . . e [ i (| 0 - N (T Y a} ()Y o1
¥ 1 [ [ AT S 4 o < (=] 3 0 ~g* (] (58] L & ) &)
[EUIN T o (i g G S S I £ § I 3 NN QRO O MWW U OMNOW PN LN e
L 831 O A S € e T o o T 1 I« T S i iy A
o o1 I Ol - O )] AL SR S NI S SN U SN o TIPS SRS \ S S A Y e mp .
Mo i) 10 - O o hm WD O O 0 LD U QO s ot (N () e ep ep )
0 PO s O ri b O
(o L A = M o A o I T

1] CEE R S s e = M I 1 T ol
[ 1 O SR P o £ 3 e
()1 iy 2 e 1] ] O (O
[0 AR L I B E A 4 (e i S S 1
i Y O RN P [1] ey
O 1w = BH STC e (x. el Jil I1)

) fofn [l g [} Q0]

ro. £ e fax) el e Dn] o b= “ o
v 0 [ :_:.::.:.::Aml.:_ ok
o N Vo U)oy o [ Fa ]t JE I A o [ (o] £ (o] > (o] (& (] (&) (]
b Chron Sy U pg L) 19 40 = ] - . ¥ f ; 2 : . . . .
O o v D 3 O il e [ v a0 O L [0 A AENZ I LN S WS W o
v v o0 tu )y tnotny ol (1oL ol 1. [14 I, l1, [, (1, 1, 1r, [1. I



< L] [ (a4 [ AX4] - ol i L =f!

il f 2 i H . . . . i . i
-1 [ (] [ L (89] € (8] p L N6 [
[+ o = v e | =
o
) =y wufl i 1w i (¥ ¢] [¢a) o | B iy e
(8] b . . . . . " . i E i i
= c [ 0 g (N o r~ 0 t I o
. ot Ly (Y4l Y Liy tiy - o 1" o - e
tf) .
- .
| .
.\H” .
f1] -
f1] 04
I1] fx l1]
mi) =
it [x,
o i,
(ro o T,
e m
[ [ . .
oo O
L L N oy
Bt bty o4 © 10 10 h 72
€
L T O T s 7
O TS 3
95} L < ) [ 10 r~ ~ o T2 ') ™
L £r =4 e (@] fn] s el LN (e} O e} - r~
O < e« s 1] [ TIED S O DWW P Y D D ) N D D O O e
(&) w . o » ] geel) M = BECEN & T = B o ' RPN . S
@] Q& UM R RS R o BT > A NS o Ve S (R S
[} Pzt B I O BT & A £ a4 MV Eo W D AD O L0 O 1 QO G s e s (N g et ) e o
P O Bra b 20
b el f40 O [ [
b el th ol
S S e
V;v vl O ) ]
|5 U1 B 3 T 6 D SO BN 9
il [x] n.\
fel qx (SN I F I E3 ]
[ S0 ST 4 I G0 I O I |
[ > g b 0 L
::.._.am i1, [1)
[SSRN 52 IS S 51 B S S ') ¢ ] ) oy ) < <y
DU . 2 i i ; . .
O 1] L ] v b1 O AMSWZOE - RaoS oo
Yt Ny It 1. Ity It It, 0 1 [y




N,
FENGE

EN

-

Wt

EE REBUCTIC
COE, §HOUTING
EQULE

-
P

N.LUE

[T RS

o A S R
-

[y
[ e

i il i § 3 . E . . . . .

ki (3] ] L (3] = (48] oy o (23] (N ¢ =

[ A -1 v v = i
[

N 1 [ ] ,n ] 4] e v 1 8] 5] (]

2] - . . . . - . . . F .

e N o h (] o o (0 1 i N o

‘ i 0 e \ 11 e IS o e o on e
(¥
{1l
A
5

1 LN (&)
= W) e

C

57
<1,
mn

in O
~
=
i

L £ 1 |

L - [ {4} () i} “p e r~ o o ™~ oy
L S ] (] (i) w0 [} 1 wn =i L) ) ()
s e e = 1) a] (TN O N O 0 M ) W0 0 0 D e O D o D )y
T £ e A o B B ot S SV RN Ve BRI o\ NI oo SRS ¢ SO o
S (¥ - U)14 n) T S A T e A L = IR s TR Vo B 7 S TN AN RN e
2O e LY G0 D i O L0 00 ) ) O s el e N P (N 7 ) gt s
OBy by 0
4 &G F L O[] e
Es 2= el €Nyl £
e x] D> ok
ikl 1 O 0 4
[ fxd 35 B be ()
.— HZ ”..\.u
[ g ) [1] [1] (1]

1l [ ) 1) ]
[t & [ e 7 g
[ I I S I S I e ol 8
I oy [l p bt ' () < < ) ) ) ' 3 “ 3
I AN IS I P g 2 : . . . : 3 d 2 i
O nhle iy O O A e N B s Ly 2% MY 0 T 2Z a0 U o N o i
Y e i Y 8 10y 0 Ity fas [ty [, 9 [14 (1, [ [ry o4 L1,




]

tor

T T
ST A U

RE

fr.
[1]

L]
an
oy
if "
i,
[1] [1]
th b
“ e
I m
i 1 I,
5 (]
" {1l
o, <O
Py t V3] [
Ereren o4 O rn iy 10 oo i
€3 1
() (¥ . . - . . . . _an».
[ N € AR T 01
#] . . e s s s V
L R & A
[ o T T £ 1 €1
fo AN € 4 R
[ C O = AN O B S £11
Pl O N oA 1 s 5
O B =1
=Y O ] b
b1 > 9

-

(]
v.ﬁ -
L} (4]
=
.
(R8]
(]
(65 )
o
LA B ]
L
(8 8] +
Y O
[
o
= (98]
b .
M ol
R baa

(58]
(SR

(]

K5 I

I

1

™~

£~

(£ o S BT

e

lr,

1Y)
=B
. ~.
\0

()

‘o
o

I

[Ad] (52
(Y] ™
o —
0 i

oot o
<N
TR
sE oA =t

U AN
1y

N
W
o
(53]

¥

(ER1
v

[#3]

(N
“pe

")
o
(38
Hn..

(8]

€8]
L |
b i

(VA

1 o



P,
lalh s

N

e
ELstLL P

CH. .

o BT i

-

N pe——
e ELTF e

ey e ey
DL H

N

ANT
ERERE s

EVATI

—

I

o -
b
S
= el 3
oc |
[.

|

1x,
L]
b

[

I

)

n
3

RECEIVER W,

VEL AT

LE

i

B S

L

oy (Ve

(881 =

r il

v 4 (REY

(S Q] it
e I -
45 0y [
L e N Pl |
[ | LI = N
Sl ey .
o {f1 Uy oop O

(e} L}
Lt ) ) L i oy
P et L
[1, [, {1,

[} e
(] o
rd o4
. T
‘ o
b 4 =t
i [89]
(Ea] o™~
(gt J o B0 T
AL e
[~ «op
[ I S
[ (g )
roa .
i
Iz, Iy

#6]

1)
e

(84"
-1

i
0
\0
[£%]

]

\0 7 A

[

1N
o

“r o~
N =
) A Y M
A0 e
N U -
=18 O] s ey
2 ()
RO
{1, f1y

.

w



EOUSOTIOM
Paig s LN

-
-

BARRIER E

wi

SCUREE

FOINT

5] [ [ i LS 4 (831 £ r~- g r— (539

o . " . B . . . . . ;
= () L @ Ly i~ h (] 841 \(r o
L4 [ | o o
™
L) [ (] [ 53! [ J ¥ b Ly (o] T (B8]
. o . . . : . " i . 1 B .
o L [V} sl e Ng] s N i ' (81
o b 4] [E3 u ' e It o op o
1 B .
i 1 2
| F
. w1 -
1l {1l -
I} i,
[t] (x] {11
L] ]
<y U (r
. I, (054
. fr £ 1)
i b m
l11 {7 (1] . .
o 7 0O
{1 AN N Ly n
A Frbimaed O Ay o1 '
Q)2
[1] L O I &
() L0 3 5 i I i = [t
“ ) L ] = 555 (5 o g 0 o o1 ) o o~
[1] Ny . . . . . = (Y bt i £ (o) X (Yo o0 (%] L) — (421 =
[y, (5 A I R £ 4 I A3 | (O N ) O e T~ O N Y ) oA 0N ED e 4 D v )
[ [ T £ T R AN T £ 1 M- e R e I s I T ¢ T e L R Tt
e, [ I T e A O B A 4 | e I A Y ¢ IR (A G A T
It] (3O B 1O -l D L 00 Y 3 U € o O S g Lt e mf (N R o ) e
i P O N O N SR S )
L 4 S TR s S O S A i B 6 5 I
[ SR I 5 B Wl 0 N 9 B =
] < e h et 3] o
{; IRl G e N EV eI @ O W
b RO I E T b e i b S N e
< b [l {1l =
o R S N S I o [el L ]
Ery SUIND AN S D O I O
. (v 1] [ 35 [ = 2 W [
[ S RIS SN 00 I O IR SRR~ W o €3 bt !
L1, USRS A A 61 IS S ¢ U BN S I SV ¢ ) 1 th o [ oy € O L o (8] (] o} (e
O U L) U)o e O i . 5 v i F 5 . . » 1 X
o o2l Y O b A fd ke O 1, 1 U A B e L A0 F W R T Y B h o
i (L (YN m o mood (Y )L el G L, {1y, i1, L [z, Tt 11, [1, [ Ixs 5u fry



